Amaral RC, Stanislawczuk R, et al: Oper Dent 2010; 35 (March): 211-219 Vigorous agitation of one-step self-etch adhesives improves their bond strength to dentin.
Provisional Materials In Endodontic Access Openings Have Limited Sealing Ability

Bacterial Leakage of Provisional Restorative Materials Used in Endodontics.
Hartwell GR, Loucks CA, Reavley BA:
Quintessence Int 2010; 41 (April): [335] [336] [337] [338] [339] Endodontic procedures should be followed by final restoration within 2 weeks.
Background:
The endodontic access cavity of the tooth must be sealed to prevent recontamination prior to the final restoration placement. The provisional material that is used must withstand mechanical forces, thermal changes, be nontoxic, and not affect future bonding to the tooth. All materials currently used have some strengths, but they also present some weaknesses. Objective: To investigate the sealing ability of Cavit, Ketac, DuoTemp, and a combination of Ketac glassionomer and Cavit. DuoTemp is a dual-cure zinc oxide/zinc sulfate-based material with natrium fluoride. Materials/Methods: 100 extracted mandibular molars were prepared with standardized access openings. One control group had no access opening and the other control group had an access opening that was not restored. Provisional materials were mixed according to manufacturers' directions and placed in a 4-mm thick layer. Samples were stored in a brain-heart infusion agar at 37°C in 100% humidity. Streptococcus mutans was applied twice daily to the agar culture. Bacterial leakage was determined by observation of turbidity at 7, 14, 21, and 28 days. All positive controls leaked at all observation periods. Results: Leakage at 7 days, recorded from the greatest leakage to the least leakage, was: Ketac alone; Cavit; Ketac/Cavit mixture; and DuoTemp. The percentage of leakage at 14 days increased significantly with the rank order from greatest to least as fellows: Ketac alone; Ketac/Cavit combination; Cavit alone; and DuoTemp. No increase in percentage of leakage was noted between 14 and 28 days. All materials leaked, so placement of the final restoration within 60 days following completion of the endodontic therapy is critical to prevent contamination.
Conclusions: None of the tested materials provided a reliable seal after 14 days. Cavit and DuoTemp provided the best seal during the study. This study suggests the endodontically treated tooth should receive a final restoration or core buildup within 2 weeks to minimize coronal microleakage.
Reviewer's Comments:
This study emphasizes what endodontists have told us for some time. Endodontic therapy must be followed soon with the final restoration to make it ultimately successful. The patient who delays seeing the restorative dentist risks having to repeat the endodontic procedure. (Reviewer-Thomas G. Berry, DDS, MA). Mechanical modification of the surface increases the flexural strengths of zirconia, and resin bonding is improved by a combination of mechanical and chemical conditioning.
How to Increase Flexural Strengths of Zirconia and Improve Resin Bonding
The Effect of Zirconia Surface Treatment on Flexural Strength and Shear Bond Strength to a Resin Cement.
Objective:
To evaluate the effect of airborne-particle abrasion (APA), silicoating, and hand grinding on the flexural strength of zirconia and the effects of these surface treatments on resin bond strengths to zirconia. Methods: Zirconia bars were fabricated from IPS e.max ZirCAD blocks. As a control, one group of bars was not treated after sintering. Other groups were airborne-particle abraded (50-µm aluminum oxide), silicoated (using 3M ESPE's Co-Jet system), or were ground with a fine-grit rotary diamond in a high-speed handpiece. Flexural strengths were determined following 24-hour water storage using a 3-point bend apparatus in an Instron universal testing machine. Zirconia rods were formed for bond strength testing. Following each of the surface treatments described above, specimens were further treated by hydrofluoric acid etching and silanation, silanation only, or zirconia primer (with some specimens undergoing no additional treatment as controls). The zirconia rods were bonded to buccal or lingual dentin of extracted human molars using the Multilink resin cement system, which includes a self-etch primer. Shear bond strengths were determined using the Instron universal testing machine. The groups that had the highest immediate bond strengths were duplicated and tested again after aging. Results: Particle abrasion and hand grinding produced higher flexural strengths than silicoating or the control. There were many interactions between the various mechanical and chemical treatments, but silicoating (which embeds silica-modified aluminum oxide particles) plus silanation provided the highest mean shear bond strengths. Aging reduced resin adhesion in some, but not all, groups. Conclusions: Mechanical modification of the surface increased the flexural strengths of zirconia, and resin bonding was improved by a combination of mechanical and chemical conditioning. Reviewer's Comments: I was surprised to see that mechanical roughening of the zirconia surface actually increased its flexural strength. This probably can be explained by the fact that zirconia undergoes a phase transformation that improves its strength in areas subjected to compressive forces. The findings with regard to resin bonding, on the other hand, were not a surprise. Previous studies have reported that silicoating is effective for bonding resin to zirconia. Also, special primers for zirconia are being introduced and appear to be effective. (Reviewer-Edward J. Swift, Jr, DMD, MS). A novel daytime bleaching system significantly lightens tooth color but is not as effective as the standard overnight custom tray system.
Bleaching --Daytime vs Nighttime Systems
One-Year Clinical Evaluation of the Efficacy of a New Daytime At-Home Bleaching Technique.
Objective:
To compare the clinical efficacy and side effects of a new daytime at-home bleaching system using 28% carbamide peroxide versus overnight application of 10% carbamide peroxide. Participants/Methods: 20 young adult patients participated in this randomized clinical trial. Initial L*, a*, and b* values of the upper left or right incisors and canines were made using a Vita-Easyshade dental spectrophotometer. The teeth were bleached using 1 of 2 systems. As a control, Opalescence 10% carbamide peroxide gel was applied in custom trays for 6 to 8 hours overnight for 10 days. The other system was the Meta Tray, which includes foam strips impregnated with 28% carbamide peroxide gel that is placed into a special stock tray that is inserted into the mouth. The gel is warmed with a light source through the tray for 20 minutes. The bleaching regimen was a single 20-minute daily application for 10 days. Tooth color was measured electronically, and photographs were made after bleaching and at 1 year after treatment. To evaluate tooth and gingival sensitivity, patients were asked to record any sensitivity and rate it on a 0-to 4-point scale.
Results: The overall color change achieved by overnight bleaching with Opalescence was 9.3 delta-E units, primarily due to changes in the L* (lightness) and b* (yellow) parameters. After 1 year, the color change was 8.3 units different from baseline. In contrast, the color change produced by the Meta Tray system was only 4.3 units immediately after treatment and 3.2 units at 1 year. More tooth sensitivity occurred in the Opalescence group, and more tissue irritation occurred in the Meta Tray group. Conclusions: The novel daytime bleaching system significantly lightened tooth color, but was not as effective as the overnight custom tray system. Reviewer's Comments: The Meta Tray system evaluated in this study is a European product, and I am not sure whether it is currently available in the United States. However, I did have a chance to use the product a couple of times 3 to 4 years ago. Whether this product is available or not, this is a worthwhile study because it confirms something we already know-bleaching is time and dose dependent. The daytime system contained 3 times more peroxide than the overnight system, but its total application time was approximately 95% less. (Reviewer-Edward J. Swift, Jr, DMD, MS).
